G/O

LOW IMPAC

DEVELOPMEN

DESIGN-PROCESS

City and County of Honolulu
Water Quality Rules Workshop
June 28, 2017




Low Impact Development — Design Process

* Low Impact Development (LID) — Definition
» Stormwater Management Design Approach
« Site Design Strategies

* Source Control BMPs

* Treatment Control BMPs

* Alternative Compliance BMPs

* Discover and Data Collection

» Conceptual Design/Master Planning

« Schematic Design Process

LID - Design Process




Low Impact Development (LID) — Definition

UFC Definition of Low Impact Development:

LID is a stormwater management strategy
designed to mimic predevelopment hydrology The Practice of

. . : Low Impact Development
including; temperature, rate, volume and duration LOW IMPACT DEVELOPMENT

of flow

WA DOE and Puget Sound Definition of Low ' 5 6
Impact Development:

UNIFIED FACILITIES CRITERIA (UFC)

Low Impact Development (LID) is a O ———
stormwater and land use management
strateqgy that strives to mimic pre-
disturbance hydrologic processes by
emphasizing integrated management :
techniques. ~ b

2R A T
ALARAR

HUD Definition of Low Impact Development:

Low Impact Development (LID) is an approach
to land development to conserve and
protect natural resource systems.
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Collect, Convey and Limit Peak Stormwater Flows

*Maximize flow conveyance and attenuate peak flows through detention.
Limit to Pre-Development Peak Flow.

*Minimize flooding and property damage

«Control infrequent large storm flood events

Collect and Treat Stormwater
*Water quality treatment — “first flush” storm events
*Maximize volume of runoff treated by including all small storm events

HILO INTL AP 87
24 Hour Rainfall, 2008-2009

KEEP OUT
DROWNING HAZARD

LID - Design Process




Stormwater Management Design Approach

LID Hydrologic Strategy - Disconnect, Distribute, Decentralize
Manage runoff at source to mimic predevelopment hydrology and reduce impacts to the ecosystem

Site Source Retention & Alternative
Design Control Biofiltration Compliance
Strategies BMPs BMPs BMPs

Source control — “An ounce of prevention is worth a pound of cure.” Benjamin Franklin

LID - Design Process



Site Design Strategies

Conserve natural areas, soils and vegetation
Minimize disturbances to natural drainages
Minimize soil compaction.

Direct runoff to landscaped areas and
reduce directly connected impervious areas.

. -
R
o

Minimize impervious surfaces.

LID - Design Process



Source Control BMPs

Landscaped Areas

Automatic Irrigation Systems

Storm Drain Inlets
Vehicle/Equipment Fueling
Vehicle/Equipment Repair
Vehicle/Equipment Washing/Cleaning
Loading Docks

Outdoor Trash Storage

Outdoor Material Storage

Outdoor Work Areas

Outdoor Process Equipment Operations
Parking Areas

LID - Design Process




Source Control BMPs

Appendix A Source Control BMP Foct Sheets

Landscaped Areas SC-09: Loading Dock
Automatic Irrigation Systems
Storm Drain Inlets | —— .,f.’.ﬁfﬁ','.f."""'""
Vehicle/Equipment Fueling B A 12 P Provide On-Stte Reteation
Vehicle/Equipment Repair L e
Vehicle/Equipment Washing/Cleaning - e
Loading Docks | Contain Poliutants
Outdoor Trash Storage ' i
Outdoor Material Storage
Outdoor Work Areas Description

Several measures can be taken to prevent operations at loading docks from contributing a variety of toxic

O u td oor P rocess Eq u I p me nt O p er atl ons compoundds, o1l and grease, heavy metals, nutnients, suspended solids, and other pollutants 1o the storm
Parklng AreaS Witler conveyance system

Approach

In designs for loading docks, containment is encournged. Preventive measures include overflow
containment structures and dead-end sumps. However. in the case of loading docks from grocery stores
and warchouse/distnbution centers, engineered infiltration systems may be conssderad,

LID - Design Process




Source Control BMPs

Appendix A Source Coatrol BMP Fact Sheets

Landscaped Areas SC-10: Outdoor Trash Storage

Automatic Irrigation Systems
Storm Drain Inlets - 4 _ Design Objectives

Mo Infiltration

Vehicle/Equipment Fueling ' QR ||t 0nats panatia

Slow Runoff

Vehicle/Equipment Repair : _el ) Moimie yims i Creew
Vehicle/Equipment Washing/Cleaning - Prokibi Dessping of knproper Mstcrls
Loading Docks ' i T

Outdoor Trash Storage

Outdoor Material Storage

OU td oor WO r k AreaS Storm water runofl’ from arcas where trash s stored or disposed of can be polluted. In addinon, loose
OU td oor PrO cess Eq u | p m ent Op er atl ons trash and debris can be easily transported by waler or wind into nearby storm draun inlets, channels. and

Of streams.

Parklng Al'eaS Approach

Description

Preventive measures including enclosures, contmnment structurcs, and IMPervious PEVEMEnts 1o mitigase
spills, should be used to reduce the likelihood of contamunation

LID - Design Process




Treatment Control BMPs

Infiltration Basin

Infiltration Trench

Subsurface Infiltration

Dry Well

Bioretention Basin (Rain Garden)
Permeable Pavement

Harvesting / Reuse

Green Roof

Vegetated Bio-Filter (Bioretention Filter)
Enhanced Swale (Dry Swale)
Downspout Disconnection
Vegetated Swale

Vegetated Buffer Strip

Detention Basin

Manufactured Treatment Device
Sand Filter

LID - Design Process




Treatment Control BMPs

Infiltration Basin

Infiltration Trench

Subsurface Infiltration _
Dry Well LID Retention BMPs
Bioretention Basin (Rain Garden)

Permeable Pavement

Harvesting / Reuse

Green Roof

Vegetated Bio-Filter (Bioretention Filter)

Enhanced Swale (Dry Swale)

Downspout Disconnection

Vegetated Swale

Vegetated Buffer Strip

Detention Basin

Manufactured Treatment Device

Sand Filter

LID - Design Process




Treatment Control BMPs

Infiltration Basin

Infiltration Trench

Subsurface Infiltration _

Dry Well LID Retention BMPs
Bioretention Basin (Rain Garden)

Permeable Pavement

Harvesting / Reuse

Green Roof

Vegetated Bio-Filter (Bioretention Filter)

Enhanced Swale (Dry Swale) LID Biofiltration BMPs
Downspout Disconnection

Vegetated Swale

Manufactured Treatment Device
Sand Filter

LID - Design Process




Treatment Control BMPs

Infiltration Basin

Infiltration Trench

Subsurface Infiltration _

Dry Well LID Retention BMPs
Bioretention Basin (Rain Garden)

Permeable Pavement

Harvesting / Reuse

Green Roof

Vegetated Bio-Filter (Bioretention Filter)

Enhanced Swale (Dry Swale) LID Biofiltration BMPs
Downspout Disconnection

Vegetated Swale

Manufactured Treatment Device Alternative Compliance
Sand Filter BMPs — The Last Resort

LID - Design Process




Treatment Control BMPs - Retention

6" BIO-SWALE
REFER TO PLAN AND DETAILS
ON SHEETS 11 AND 12

TOP SOIL
w/ S0D

»M»—’/’% LE. = 249.15
/ s f
.
(1

12" DIA. PERF PIPE. (TYP.) w—mmmil { Limits of Sum,
2" DIA. PERF PIPE. (TYP.) i \_J ' LE = 246.15 (12" PERF. PIPE) s s Elev (See Pian)
— sfoted on ing Fion

PVC LINER

. 12" Top Soi
LINE ENTIRE TRENCH —— A Lava Rock {L andseape
W/ FILTER FABRIC g.tea;ﬁ;?i Contruster) Lontractar)
AS SHOWN Cow
Filler Fabric
tucked i

3/4" - 1 12"
CLEAN DRAIN ROCK =i

128° Min Drain Fipe per Plan
| FEramation ; vy Sumg Clecnact
|127 | e | 12 Fres Draining Subgrade. Dréin fock 36* RGP Bell Wit Cast

[ MIN. DA MIN, | See oiso Neotes T and 2 iron Grote—3ee Note 5

3' INFILTRATION TRENCH SECTION
REFER TO PLAN AND DETALS ON SHEETS 11 AND 12

TYPE 2 INFILTRATION TRENCH DETAIL __LAVA SUMP DETAIL

NT.S Mot to Scole

LID - Design Process




Treatment Control BMPs - Retention

ngar/m&mfonml? g

., Inlet
~

of the rain garden
after adding approx-
imately 2" of mulch
(finished ponding
depth approximately

9") I

Raun gardgn ()pmpmwné‘

Inlet  Slope 3H:1V

Native Vegstation
Ponding depth /
(8" typical)

/
/" Armoring , Basin
/ /A w

www.huihawaii.org

LID - Design Process
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http://www.huihawaii.org/

Treatment Control BMPs - Retention

F—4

VARES | VARIES VARKES (37 M) VARIES | VARES

£XISTING — ‘ CONCRETE — £~ CONC. HEADER O SLOTTED QURE
GROUND DRAN INLET \ c
SIZE FER PLAN ' /A PARNENT

J« RIS d SLOPE & ELEV
[ e PER, PLAN

TITIIIT

2" MULCH. SEE —
LANDSCAFE DWGS \
o/ \ -2t wuign SEE
6" PLANTER MATERML ~ . MACH. SEE
MIAFT 140N FILTER e - S \_ 4 p;"‘:“%;"z .'E:;S
FASRXC OW ALL SAES, x q o

700 AN BOTTOM

T 18" MIN SUUDY LOAW

Q' < Yy 4 — \ -
T MO SR LM —12" GRAVEL LAYER WRAPFED
L W TR FAERIC
4" PERFORATED PYC SORSS DRAW PRE
SLOPE 10 DRAN

ENHANCED SWALE (PRIVATE)

OVER FLOW DoAN TYPE A"
ET-TOP OF GRATE AT 5"
ABOVE E0TTON ELEVATIOW OF BNGFLTER
SEE DETAL SHWEET C501
2" W —§

CONC HEADER ~, £ CONG HEADER
PAVEMENT PER FLAN= 52 [ o u d ALK OTY SODMKA
\ ; /o (

e b
L o s

418" uW SO 10w

Q) N FXTER ——~
FARG (W ALL 5SVES i
[OF A BOTTOM

|
¢

127 GRAVEL LATER WRAPPED
¥ FATER FABRYC

VEGETATED BIO-FILTER (PRIVATE)

NOT TO SCOALE
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Treatment Control BMPs - Biofiltration

Concrete Pavers
‘_11\:" ‘g.wv'm. LTS —
Permeable Joint Material N Gt : _ ‘ =
pen-gradod ToRE—. ; - TONGUE AND GROUVE LATOMWG. SYSTEV
Bedding Course

TNTTRACK GRASS ROWD AER

_— ADUDANYY; FMSH GRADE, TP

SOE AL LDV WSO SRR —
GROMURY, AFTER HEAVY NATER
DOWN

HEAVY VEMOOLE TRAFFY BASE —
MATERYAL PER CEQTECHMCAL
RECOMMENDATIONS

Underdrain
(as required) COMPACTED SUBBASE — SECTION ,;,r’v;'w,. SOLS SHOWLD BE EVALLMWTED

::“IMEE\C\\‘JL !“l’ r‘\'iln‘jf%\_\_’:}’ & .‘i'y_r':{nx,u A
Geotextile — Design PERMEABLITY FROFERTIES
Cppapor S TUFFTRACK FIRELANE PAVERS

NOT 10 SCALE

Uncompacted Subgrade Soll

LID - Design Process




Treatment Control BMPs - Biofiltration
o . -

ROOF STRUCTURE

WATERPROOF MEMBRANE - GROWING MEDIUM
ROOT BARRIER (36 needed) FILTER FABRIC

DRANAGE LAYER
(as necded)

LID - Design Process




Treatment Control BMPs - Biofiltration

OVERFLOW

~—BUILDING

~— DOWNSPOUT
OR OTHER
CONVEYANCE
SYSTEM

— SPLASH ROCXS
{ BLOCK

== FILTER FABRIC

— WATERPROOF
BUILDING

{AS NEEDED)

PIPETO
APPROVED
DESTINATION

IMPERVIOUS
SURFACE

\ﬂg '
WALL ;

OPENING

FILTER FABRIC

SOIL

LID - Design Process

‘-~ PERFORATED PIPE

o run length of plamter




Treatment Control BMPs - Biofiltration

CHECK DAMS

LOW PLANTINGS

T e S8 A UNDER CAR
IMPERVIOUS .
SURFACE y / OVERMANG

U

CURE Ut

EXISTING SON
WHEEL
or parkin
OVERARLOW 10
APPROVED DESTINATION applcation
(As needed)
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Alternative Compliance BMPs

LID - Design Process




Low Impact Development - Design Process

* Discovery and Data Collection

« Conceptual Design/Master Planning
 Entitlements/Environmental Permitting
« Schematic Design

* Design Development

« Construction Documents

e Construction Observation

* Project Closeout

* Operation and Maintenance

LID - Design Process



Low Impact Development - Design Process

Discovery and Data Collection

« Site Analysis
Topo — GIS, LIDAR, Survey
Soils — Percolation Rates, Groundwater
UHM Rainfall Atlas
UHM Evapotranspiration Rates
NOAA Atlas 14
Infrastructure
* Design Criteria
+ C&C Standards — Water Quality and Flood Control
* Uniform Plumbing Code
 FEMA, USACE, DLNR, SHPD

» Deliverable/Outcome — Existing Conditions Assessment

Zori&
;;

o
o g
o

’, “t,: ’ :'v
??:.h r— < a3 :
—— L "SS
o ULty Aval\abiey Site Analysis

LID - Design Process




Low Impact Development - Design Process

Auwai (not active) '
Concrete formed trench

e ).f'fk:ix:"“.. / g
R [y L .
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EXHIBIT 1

Existing Site Features
HBA Middle School
U WO

25 S0
1 J

Sunrise

". GROUP 70

INTERNATIONAIL
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Low Impact Development - Design Process

Conceptual Design/Master Planning
» Choose your team
» Define scope, objectives and goals
Studies/Fieldwork
« Boundary/Topographic Survey
+ Geotechnical Investigation
« Environmental Studies
Identify Programmatic Requirements
 Indoor and Outdoor Spaces
Design Charrette — Come Prepared!
+ BMP ideas/menu
» Hydrologic Data/Estimates
* Quantity and Quality — Range of Events
 ROM Cost and Sizing Metrics
Design Work Sessions

DPP Consultation

Deliverable/Outcomes
» LID Opportunities Plan
 Strategic Stormwater Plan
» Basis of Design
» Drainage Master Plan

LID - Design Process

Architect/
Landscape

Owner/
Contractor

Geotechnical Natural
Engineer Resources




Low Impact Development - Design Process

Low Impact Development
(LID) Opportunities

LID generally consists of 3 main components:

e Site Design Strategies that minimize runoff
volume and preserve existing hydrology;
Retention features (volume based) that retain

water from small storm events and discharge |

overflows for larger storm events; and
Bio-filtration features (flow-through based) that
utilize natural processes to filter and treat and
convey stormwater for all storm events,

The LID opportunities plan in Figure 15 indicates
potential areas to incorporate LID features, However,
selection of features 10 Include in each project phase
is dependent on site specific design and project
limits of proposed phases

Grass Paver

Permeable Pavement
Vegetated Swale

Enhanced Swale

Rain Garden

Tiered Rain Garden

Bio-filter (Planter Box)
Tiered Bio-filter (Planter Box)
Filter Strip

Dry Riverbed Trench
Vegetated Area Boundary Trench

Infiltration Trench

LID - Design Process

s pEcispienp
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Low Impact Development - Design Process

Household
gardens
through
AQquaponics

Kaupuni Community
Prototype Site

LID - Design Process

Grasspave driveways
which act as o aquifer

Community Center Agriculture -
Hydrogonics and Aquoaculture

Edible landscaping to On site water retention for agriculture

increase CO, Mass and general Irrigation
B Water Traatmant to usabla R 1 water




Low Impact Development - Design Process

Schematic Design
* Revisit and Evaluate Concept Design
* Design Work Sessions
« Early and Continuous Design Coordination is Critical
» Roof Design and Downspout Locations
* Review Floor Plans, Sections and Elevations — integrate BMPs on facades, plan for
gutters and downspouts
Building and Site Structural — integrate BMPs, note which infiltrate and which are
lined, elevation coordination
MEP Site Infrastructure — AC, PV, Vaults, Lines, Transformers
Tree Disposition Plan — if you are saving trees, consult arborist, review impacts and
adjust design, avoid root zone impact
Planting and Irrigation Plans — must be integrated and designed concurrent with
BMP design
Prepare Schematic Plans
Prepare Basis of Design
 Establish Design Approach
» Establish Feasibility
* BMP sizing and hydrology/hydraulics
* Refine/Update ROM Costs
DPP Consultation — Standards Compliance questions and Variances
Deliverable/Outcomes
« Site and Utility Plan
» Drainage and Grading Plan
» Post Construction BMP plan OR Strategic Stormwater Plan
» Basis of Design

LID - Design Process




Low Impact Development - Design Process

BASIN BS-1
A=0.27 ac

—1 Q. =1.07cfs

. == Dischar rge
Ses Table XX for calcutations

e fo dry swale

BASIN BF-1
A=0.24 ac
o= 1.54 cfs

Dischari ?e to planters
See Table XX for calculalions

BASIN SR-1
A =0.40 ac
= 1.66 cfs

Discharge to grass areas and inlets ol |

Ses Table XX for calcutations

BASIN SR-2

A=0.16ac

Q. = 1.04 cfs

Surface runoff to offsite grass areas

Sea Table XX for cakulations

LID - Design Process

Details - Plan

avoy |

R T omRs
" L4 a¥
- .
— T WK
s VI 5 LR ¢
A

.| BASIN BB-1
A =0.26 ac
QID =1.17 cfs
| Dischar ge to rain garden

Sea Table XX tor calculadons




Low Impact Development - Design Process

(SéI SITE PLAN FOR LOCATION)
OVERFLOW DRAIN

2°-6" ROCK
(mcv mss;p,um) (SEE SITE PLAN) TOP OF WALL ELEVATION
(SEE GRADING PLAN)
PLANTER GRADE :
(szr LANDSCAPE oee ] 7

FINISH GRADE
—¥———§EEE$— ] (SEE GRADING

® ' > PLAN)
L ///////////////// // R s \\\\

2uw.cw

WATERFROOFING -, = 3 'j B
/_(srcsmucmuams,t X

DRAN SYSTEM
(SEE SITE PLAN)

g momivvpbs' 4 P |~ 4 QUNET TO STORY

w SLG’E YOWHET

BULDNG smucnmz\ 1

/ WALL AND FOOTING
(SEE STRUCTURAL
PLANS)

\-FOR PIPE PENETRATION DETAL
SEE STRUCTURAL PLANS

BULDING WALL § \~PLANIER BOX WALL
(SEE STRUCTURAL PLANS) (SEE STRUCTURAL PLANS)

BIO-FILTRATION "RAIN GARDEN"
PLANTER BOX INTEGRATED WITH

BUILDING WALL (PRIVATE)
NOT TO SCALE

LID - Design Process




Low Impact Development - Design Process

SLOPE FINISH GRADE
T0 PER PLAN
PLANTER

2"-6" ROCK ENERGY
DISSIPATOR @ DOWNSPOUT

PLANTER GRADE
PER PLAN, TYP

6" PONDING
DEPTH ]

% k

[
©

PROPERTY LINE
WHERE OCCURS
OVERFLOW DRAIN.  SIZE

AND LOCATION PER PLAN' wuN TO PL

TOP OF CURB

ELEVATION PER PLAN SLOPE
FINISH GRADE 10
PER PLAN PLANTER

INLET FROM DOWNSPOUT PER —/

PLAN THROUGH CURB DRAIN.
SIZE AND SLOPE PER PLAN

SECURE SHEETING TO :
BOTTOM OF FACE OF cwes/ )
30 MIL VISQUEEN POLYETHELENE .

SHEETING OR APPROVED EQUAL.
OVERLAP AND JOIN ENDS TO

Sl WLCH./ .

'~ MIRAF1 GEOTEXTILE
FILTER FABRIC
4" PERFORATED. PIPE. —
SLOPE TO' DRAIN QUTLET

24" MIN
PLANTING MEDIA

L~ 4" OUTLET PER PLAN.
INVERT SHOWN ON PLAN.
CONNECT TO SITE STORM

FORM IMPERVIOUS BARRIER.
WRAP PLANTER ON ALL SIDES
AND BOTTOM. SUBSTITUTE WITH
GEOTEXTILE FABRIC FOR
INFILTRATION PLANTERS. SEE
SHEET €302 POST CONSTRUCTION

AP ASCA NS AT AW A=A A=A A=A W

AN

DRAIN SYSTEM.

~— 4 et e o et et e et e

M/N\

GRAVEL

12"

BMP PLAN FOR LOCATIONS.

LENGTH x WIDTH.

SEE_PLAN FOR DIMENSIONS

WATERPROOF AND CREATE
WATERTIGHT PIPE
PENETRATION THROUGH
VISQUEEN BARRIER

BIO-FILTRATION "RAIN GARDEN"

AT GRADE PLANTER (PRIVATE)

LID - Design Process

NOT TO SCALE




Low Impact Development - Design Process

TOP _WIDTH
PER PLAN

MINIMUM BOTTOM AREA
~ PER PLAN

==
UL

EQUIPMENT, STAGING, AND FOOT TRAFFIC IN PROPOSED e FILTER FABRIC, OR APPROVED EQUAL, ON ALL

INFILTRATION AREAS PRIOR TO, DURING, AND AFTER 2 e 00 18, SIOES AND BaTTOM

CONSTRUCTION, "7} 12" GRAVEL LAYER (ASTM C33, NO. 4 GRADATION)
I | WRAPPED IN MIRAFI 140N FILTER FABRIC, OR

DIMENSIONS: APPROVED EQUAL, ON ALL SIDES TOP AND

PONDING DEPTH (FROM BOTTOM TO OVERFLOW e s BOTTOM,

ELEVATION) = 6

BOTTOM WIDTH = 4' MINIMUM WIDTH

SIDE SLOPES = 3:1 MAXIMUM

OVERFLOW:

FACH RAIN GARDEN SHALL INCLUDE AN ESCAPE ROUTE

(3" MINIMUM) THAT ALLOWS STORM WATER TO DRAIN IN WAN _MAW
PERIODS OF HEAVY RAINFALL, AWAY FROM BUILDING SECTION A A
FOUNDATIONS. NOT TO SCALE

TYPICAL RAIN GARDEN DETAIL

NOT TO SCALE

Details - Plan

LID - Design Process




Impact Development - DeS|gn Process

RAIN GARDEN #3
MINIMUM BOTTOM
AREA=365 SQ FT

— EXISTING

SEAT WALL, SEE —. | [ RAIN GA
| STRUCT. PLNS ™\, ' '.l‘ | SEE SH

STA 0+00, > SEE ARCH PLANS FOR
T0P=24.9

o< BIRG CONN 2554 Z-
eorl-z?, R a1 .30 = i SEE ARCH PLANS FOR—""|

BLOG CONN.
A ,":‘*R . T0P=23.96
AV INV=22.81
- K ' SEE ARCH PLANS

i ﬁlﬁ Bes , . FOR 05 LocaTioN
b S 96 9308 l .
b IR . '

Gl 20 4’ 0 1

e
3
-N""': >eq 't
NSl l RLEIPRK ! i e ¥
0

e VB e N | CONCRETE WALKWAY,
T0P=24.50 e £ L < L TR E o ot - _ ' . SEE SHEET C300
BOT=22.87 . /533 : ———— < T

§i 1 FOR DS LOCATION

' |
12" THICK
RIPRAP D50=6"

LID - Design Process




Low Impact Development - Design Process

= el s o  KUNEHI STREET (PR

S S &

LID - Design Process Post Construction BMP Plan




Low Impact Development - Design Process

LEGEND (POST CONSTRUCTION BMPs - PRIORITY A2)

F-------q

FPAVEMENT AREA, BUILDWG, AND [ANDSCAPE
AREA JO ENHANCED SWALE

h-------d

r---l----j

PAVEMENT AREA AND BUILOWG TO
BIO-RETENTION BASINS / RAIN GARDENS

POST CONSTRUCTION BEST MANAGEMENT PRACTICES (PRIORITY A2

1. LD SITE DESIGN:
A ALL PERVIOUS AREAS WILL BE LANDSCAPED OR PAVED WITH PERMEABLE PAVEMENT.
B, RUNOFF FROM IMPERVIOUS SURFACES ARE DIRECTED TO LANDSCAPED AREAS.

C=d K8

BUNLDING TO VEGETATED B10-FILTER BASINS /
RAISED PLANTER BOXES

S 15,

2. SOURCE CONTROL BMPs:

A LANDSCAPED AREAS WILL HAVE AUTOMATIC IRRIGATION SYSTEMS. SEE LANDSCAPE PLAN FOR
DETAILS.

B.  OUTDOOR TRASH ENCLOSURES AND STORAGE AREAS WILL UTILIZE COVERED BINS AND WILL
BE PAVED.
LOADING DOCKS WILL DRAIN TO AND WILL BE TREATED BY THE INFILTRATION SYSTEM.
PARKING ARFAS WILL DRAIN TO AND WILL BE TREATED BY THE INFILTRATION SYSTEM.
STORM DRAIN INLETS WILL HAVE STENCILS NOTING "DUMP NG WATER™ AND "GOES TO OCEAN"
STAMPED INTO THE CONCRETE ON THE TOP SLAB OF THE DRAIN INLET. SEE DETAIL SHEET
€503,
ALL PERVIOUS AREAS WILL BE LANDSCAPED. BIOFILTRATION SYSTEMS WILL BE UTILIZED AND
SLOPES WILL BE MINIMIZED ON-SITE,

DOWNSPOUT [RSCORNECTION

VEGETATED AREAS (COLLECTED)

A
25 |
s BE )

VEGETATED AREAS {SHEET FLOW)

ID_TREATMENT CONTR MPs:

WATER QUALITY TABLE

WQ BMP

BASIN

AREAS (AcRres)

v wav

BMP AREA
REQUIRED (sr)

BMP AREA
PROVIDED (sr)

BIO-RETENTION BASINS / RAIN GARDEN

HI, K, L

1.10

3327

2707

2804

ENHANCED SWALE

A B CDEF

1.25

3242

6026

6380

VEGETATED BIO-FILTER / RAISED

PLANTER BOXES

I

0.24

828

707

743

DOWNSPOUT DISCONNECTION

H2, H3, NI, N2

0.19

841

1350

VEGETATED AREAS (COLLECTED)

J, G 0

0.63

P QR

0.29

VEGETATED AREAS (SHEET FLOW)

LID - Design Process Post Construction BMP Plan




Low Impact Development - Design Process
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LID - Design Process KCFCU Case Study




Low Impact Development - Design Process

~ Std Counly 48" Dia
Manhafe

~ MHigh Flow
X Overflow Weir

incoming Flow r
from site ()
— AN 'a

LE. |

," S Channels Sioped
/ towards Outlet

- Flexibie Coupler
Per ASTM C923

Low Flow to Bio
Fitrotion Swole

Swale Bottom Width 3"
Per Plan 4’ or 6'

Incoming Drainline — 6" Topsoil
Perpendicular to "
Swale 6

s 2"
—3" Deep Midbay

12" Thick
Ungrouted
Rip Rap

\ Grade to Drain
to Midbay

LID - Design Process KCFCU Case Study




Low Impact Development - Design Process
| AL

"

LID - Design Process KCFCU Case Study
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Low Impact Development - Design Process

LID - Design Process KCFCU Case Study
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Low Impact Development - Design Process

LID - Design Process KCFCU Case Study
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Low Impact Development - Design Process

LID - Design Process KS — Haleiwa Store Lots - Case Study




Low Impact Development - Design Process

Enhanced Swale

LID - Design Process KS — Haleiwa Store Lots - Case Study
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Crosswalk After

LID - Design Process KS — Haleiwa Store Lots - Case Study
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Low Impact Development - Design Process

Matsumoto Store Before

LID - Design Process KS — Haleiwa Store Lots - Case Study
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Low Impact Development - Design Process

e

Enhanced Swale

LID - Design Process KS — Haleiwa Store Lots - Case Study




Low Impact Development - Design Process

Matsumoto Store After

LID - Design Process KS — Haleiwa Store Lots - Case Study
42






